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Effect of Hypophysectomy on the Incorporation of Proline in the Collagen Fractions?

Although hypophysectomy is known to influence the
content? and the biosynthesis3-% of collagen in experi-
mental animals, the mechanism has not been investigated
in more detail.

The rats were hypophysectomized by the method of
Sato and YONEDAS at the age of 1 month (weight 48-53 g),
2-3 weeks before the experiments. The control animals
included normal rats of the same weight and of the same
age. All the data are averages of 2 rats, which differed by
less than 59%,. Porcine somatotrophin (STH) or L-thyroxine
were injected to some of the hypophysectomized animals
for 4 days. The control animals received the same volume
of solvent (0.15M NaCl). The single dose of [3H]proline-G
(0.5 uCi/g, The Radiochemical Centre, Amersham,
England) was injected i.p., simultaneously with the first
injection of the hormones.

During the 84-h experimental period, the average weight
gains were in the hypophysectomized rats 0.5 g (initial
weight 56 g), in the normal rats of the same weight 12.5 g
and in the normal rats of the same age 16.5 g (initial
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weight 140 g). The administration of STH to hypophy-
sectomized rats corrected the weight gain to 13.0 g, but
thyroxine increased it by 2.5 g only.

Immediately after killing, 5 g of cleaned skin was
homogenized. Collagen fractions soluble into 0.15M NaCl,
0.45M NaCl and 0.5M acetic acid and the insoluble
collagen were prepared?. The 0.15M NaCl-soluble super-
natant was precipitated with four-fold volume of ice-cold
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Fig. 1. Distribution of the indicated collagen fractions in hypophy-
sectomized and control rats of the same weight.
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Fig. 2. Top: total hydroxyproline activity in skin samples. Below:
distribution of hydroxyproline activity between the indicated col-
lagen fractions. C,, hypophysectomized rats; C, control animals of
the same weight; C,, control animals of the same age; T,, hypophy-
sectomized rats treated with thyroxine (Lidke Oy, Turku, Finland;
0.6 ug/g/day); STH, hypophysectomized rats treated with somato-
trophin (Somacton, Ferring AB, Malmé, Sweden; 2 ug (0.002 I.U.) per
g/day).

ethanol, centrifuged at 35,000 g for 1 h and the filtered
supernatant analyzed on free hydroxyproline and total
hydroxyproline. The difference was accepted as peptide-
bound hydroxyproline?®.

Aliquots of the soluble fractions of collagen and the
whole insoluble residue were hydrolyzed at 130°C for 3 h
in 6 N hydrochloric acid. The contents of hydroxyproline?®
and its radioactivities!® were determined.

The hypophysectomy reduced the more soluble, i.e.,
younger forms of collagen (Figure 1) and very markedly
decreased the incorporation of proline to collagen hydroxy-
proline (Figure 2). Although the administration of STH
restored the weight increase in the hypophysectomized
rats, the same effect is only slightly seen in the incorpora-
tion of proline to collagen hydroxyproline, probably be-
cause of the excretion of labelled proline before the action
of the hormone. However, STH and, to less extent,
thyroxine increased the incorporation of proline into salt-
soluble collagen fractions. The distribution of the label in
the fractions suggests that the synthesis of soluble collagen
is affected more than its maturation to acid-soluble or
insoluble collagen. The effect of thyroxine is in agreement
with the earlier results from our laboratory1!.

The concentration of ethanol-soluble hydroxyproline in
the skins of the normal rats was about two-fold in com-
parison with the hypophysectomized rats.
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Fig. 3. Peptide-bound and free hydroxyproline in the ethanol-soluble
fraction of rat skin. The designations are explained in the legend of
Figure 2.

Zusammenfassung. In hypophysektomierten, wachsen-
den Ratten ist die Biosynthese des l6slichen Kollagens
schwer gehemmt. Die Reifung zum unloslichen Kollagen
ist weniger beeinflusst.
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